The interferon response circuit in antiviral host defense.
Viruses have learned to multiply in the face of a powerful innate and adaptive immune response of the host. They have evolved multiple strategies to evade the interferon (IFN) system which would otherwise limit virus growth at an early stage of infection. IFNs induce the synthesis of a range of antiviral proteins which serve as cell-autonomous intrinsic restriction factors. For example, the dynamin-like MxA GTPase inhibits the multiplication of influenza and bunyaviruses (such as La Crosse virus, Hantaan virus, Rift Valley Fever virus, and Crimean-Congo hemorrhagic fever virus) by binding and sequestering the nucleocapsid protein into large perinuclear complexes. To overcome such intracellular restrictions, virulent viruses either inhibit IFN synthesis, bind and inactivate secreted IFN molecules, block IFN-activated signaling, or disturb the action of IFN-induced antiviral proteins. Many viruses produce specialized proteins to disarm the danger signal or express virulence genes that target members of the IFN regulatory factor family (IRFs) or components of the JAK-STAT signaling pathway. An alternative evasion strategy is based on extreme viral replication speed which out-competes the IFN response. The identification of viral proteins with IFN antagonistic functions has great implications for disease prevention and therapy. Virus mutants lacking IFN antagonistic properties represent safe yet highly immunogenic candidate vaccines. Furthermore, novel drugs intercepting viral IFN-antagonists could be used to disarm the viral intruders.